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GROWTH PROMOTION 

This application is a continuation of application Ser. 
No. 628,002, fiIed July 5, 1984. MW abandoned which 
was a continuation of Ser. NO. 462,587 filed Jan 31, 
1983, now abandoned . 

BACKGROUND OF TEE INVENTION 
The chemistry and use of P-phenethanolamines has 

been extensively investigated. A number of these corn- 
pounds have been reported KO have beneficial cardiac 
activities; see U.S. Pat. No. 3,987,200. Such compounds 
also are known to have sympathomimetic activity, and 
have found utility as utero-rehtxing agenu; Van DiJ$ et 
al.. ReczteiL 92, 1281 (1973). Mot-e recently, a group of 
&phenethano&mines have been reported as p&s&ing 
anti-hyperglycemic activity, and have been found effec- 
tive in promoting the loss of weight in animals, EPO 
No. 6735 published January 9. 198Q. 20 C.. and at such temperature the reaction routinely is 

An obiect of this invention is to urovide a new use for 

5 cio&d in South African PatteniNo. 673,994 published in 
May, 1967. The most preferred embodiment of this 
invention employs I<4-hydroxyphenyl)-2-[ I-methyl-E 
(4hydroxyphenyI)propylamino]ethanoI, a compound 
riidoscd as having utero-rehxing activity by Van Dijk 

10 et al. in Recueil. 92 1281 (1973). 
The compounds to be employed in the method of this 

invention are readily prepared by reaction of a styrene 
oxide with a 3-phenylpropylamine derivative. For ex- 
ample, a styrene oldde such as 2-fluorostyrene oxide can 

15 be reacted -with about au equimolar quantity of an amine 
such as 1-methyl-3-(4-nitrophenyl)propylamine in an 
unrcacrive organic solvent such as ethanol, methanol, 
n-propanol, dioxane, or the like The reaction generaBy 
&carried out at a temperature of about SO’ to about 120 

substantially complete within about 6 to about 10 hours. 
The oroduct. a 13-ohenethsnolamine, is readilv isolated 

2 
readily prepared by weU known synthetic procedures. 
A pntthhrly preferred method employs I-(3-hydroxy- 
ph~~yi)-2-[l-methyI-3-(4-hydroxyphenyl)- - - 
oroovlaminolethanol. This d-uhenethauoiamine is dis- 

certain &phenethanolamines. This‘ hb~n provides a 
method for promoting the growth of domesticated ani- 
mals empioying &phenethanolamines. 

SIJMMARY OF THE INVENTION 2s 

This invention provides a method for increasing 
weight aain in animals and improving the efliciency of 
f&u&s&on and the quality of the carcass. The in- 
vention is more particuiarly directed to a method for 
promoting growth and improving feed eficiency and 
lcaaness comprising administering an effective amount 
of a compound having the formula 

wherein: 
RI is hydrogen, hydroxy, or methoxy; 
R2 is hydrogen or fluoro, 
R3 is hydrogen or C&2 d&l; 
R4 is hydrogen or mcthyk 
Rs is hydrogen, fluoro, nitro, hydroxy, SO$X3 or 

CONHz-provided that Rt is hydrogen only when 
Rs is nitro or S@CH3; and the acid addition salts 
tkereot 

A preferred method for promoting growth and im- 
proving feed efficency and leanness according to this 
invention employs a compound of the above formula 
wherein Rt is hydroxy, Rsis hydrogen, R3 is hydrogen 
or methyl and R* is methyl. The method is most prefera- 
bly prariticed employing a compound where&RI and 
Rs both are hydroxy and Rz and R3 both a3e hydrogen 
and R4 is methyl. When Rt is hydroxy or methoxy, it 
ureferabiv is in the nara position. When Rs is other thau 
hydrog& it also is~prekibiy in the para position. 

This invention also provides an animal feedstuff com- 
prising a &phenethanoiamine of the above fotmula 
together with a suitable earritz theefor. 

DETAILED DESCRDTION OF THE 
INVENTION 

Ihe wmpounds employed in the method provided 
by this invention are either known in. the art or are 
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by &ply r~mc&g the reaction solvent, for instance 
by evaporation under reduced pressure, and further 
purification can be accomplished if desired by standard 
techniques, including crystallization. chromatography. 
acid-base extraction, and the like. 5 An alternative 
method for preparing the &phenethanoiamines to be, 
employed in the present method comprises reacting a 
mandelic acid derivative with a 3-phenyipropybunine 
derivative to provide an amide, which upon subsequent 
reduction provides a compound of the above formula. 
For example, a phenylpropylsmine derivative such as 
I-methyl-3-(3-fluorophenyi)propylamine can be reacted 
with an acylating agent such as a hydroxy protected 
mandehc acid halide, or preferabIy simply reacted with 
a mandehc acid in the presence of a common peptide 
coupiing reagent such as N.N’-dicyclohexylcarbodii- 
mide, carbonyMiimidaxole, N-ethoxycarbonyl-2- 
ethoxy-1,2-diiydroquinoline, commonly referred to as 
EEDQ. The direct coupling reaction generahy is con- 
ducted in an organic solvent such as benxene or N,N- 
dimethyiformarm ‘de, and normally is complete after 
about 2 to 48 hours when carried out at about -30’ to 
about 100’ C. The product is an amide that is readily 
isoiated by simply fitering the reaction mixture and 
t&n removing the reaction solvent. The amide thus 
formed is next reduced by reaction with a common 
reducing agent such as diborane or the like to provide a 
&phenethanoiamine defned by the above formula. 

A simiiar, yet akanative, method of synthesis com- 
prises reacting a phenethanolamine with a phenylethy1 
ketone to provide a Schiff base, which upon reduction 
gives a compound to be employed in the present 
method. For example, a phenethanolamine such ss 2- 
hydroxy-2-(4-hydroxyphenyl)ethyiamine can be re- 
acted with a ketone such as methyl 2-&hydroxy- 
phenyI)ethyl ketone to provide the c&re@ondmg ii&- 
mc which upon reduction, for instance with 5% paila- 
dium on carbon, provides l-(Chydroxyphtnyl)-2-{I- 
methyl-3(4-hydroxyphenyI)propyiaminojethaL 

It should be noted that the compounds to be em- 
ployed in the method of this inventi& possess at least 
one asymmetric center (i.e. the carbinol center), and 
when R3 and RJ-differ, the compounds possess two 
asymmetric ceaters. Since employment of individual 
opticaI isomers necessitates preparing the 8-phene- 
thanolamines from optically active starting materials or 
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using costly separation procedures, a preferred embodi- 
ment of this invcdon employs a mixture of optical 
isomers. For example, l-(Chydroxyphenyl)2-[ I-methyl- 
3-(4-hydroxyphenyI)propylamino]ethanol is preferably 
prepared from racemic mixtures of starting materials, 5 
e.g. dl-l-methyl-3-(4-hydroxyphenyl)propylamie and 
dl4hydroxystyrene oxide, to provide a mixture of al1 
four possible opt&I isomers of the product The mix- 
ture of optical isomers is employed in the method with- 
out subsequent separation of isomers. IO 

Since the fl-phenethanolamines to be employed in the 
present method are inherently basic, they readily form 
acid addition salts with any number of inorganic and 
organic acids. These salts can be employed in the 
method of the invention, and often are preferred to the Is 
free base since they generally are more soluble in sol- 
vents such as water and arc more conveniently formu- 
lated as an animal feedstuff. Acids commonly employed 
to form acid addition salts include mineral acids such as 
hydrochloric acid, suhirric acid, phosphoric acid, per- 2o 
chIoric acid and the like; and organic acids such as 
acetic acid, citric acid, succinic acid, para-toluene sul- 
fonic acid, methanedfonic acid, lactic acid aud the 
like. Preferred salts to be employed in the present 2s 
method include the hydrochlorides and hydrobromides. 

Typical &phenethanoIamines to be employed in the 
method of this invention include the following: 
l-(3-hydroxyphenyi)-2-[l-methyi- l-ethyl-3-(4aminocar- 

bonyiphenyl)propylamino]ethanok 
1-(2-fluor04hyctmxypheny!)-2-[1-methy1-3-(4fluoro- 30 

p henyl)propylamino]ethanoh 
l+Ghydroxyphenyl)-2-[3-(3-nitrophcnyi)- 

propylamiuo]ethanol; 
1-(3-hydroxy-2-fluorophenyl)-2-[3-(4-metby~ulfonyl)- 35 

pr0pylamino]ethanol; 
,I-(4methoxyphenyl)-2-[ l-methyl-3-(4hydroxyphenyl)- 

pmpylamino]ethano~ 
I-phenyl-2-[l, ldimethyl-3-(3-methylsulfonylphenyf)- 

pmpyL3mino]ethano~ 
l-(~hydroxyphenyr)-2-El,l~~e~yl-j-(6 -hydroxy- 

40 

phenyl)pmpylamino]ethanoi hydrochloride; 
l-(phenyl)-2-~lsletyl-~~~~phenyl)- 

propylamino]ethanoh 
1-(3-hydroxyphenyl)-2-(l-methyl-3-(4-fluoropbenyl)- 45 

propyfamino]ethanol sucdnate; 

I-(4bydroxyphenyl)-2-[l-methyl-l-ethyl-3(4 
arninocarbonylphenyl)pmpylamino]ethanok 
l-+hydroxyphenyl)-2-I l.&dbnethyl-3~~phenyl- 30 

propyiamino]ethanol hydmbromide; and 

phenyi)pmpylamino]ethanol. 
The method of promoting growth aud improving 

leanness and feed efIiciency provided by this invention 55 
is practiced by administering an effecdve amount of a 
compound defmed above to a warm-blooded animal 
that receives a nutritionally adequate diet. TIC method 
genemlly wih be practiced on domesticated animals 
raised for human meat consumption, for example gro- 60 
wer/fraiher swine, poultry, ruminants and the Iike. In a 
preferred embodiiem, the growth of pigs, chickens and 
turkeys is promoted employing a &phenethanolambte. 
Another preferred embodiment is practiced in rumi- 
nants such as cattle, sheep and goats. The method of 65 
improving leanness is not limited to meat producing 
animak, and can be practiced on other warm-blooded 
anknals, including dogs and cats. This latter embodi- 

4 
ment is particularly useful when it is desired to maintain 
mature animals in a relatively lean physical state. 

The method of the invention is preferably practiced 
by orally administering an effective amount of a & 
phenethanolamine to an animal. Other routes of admin- 
istration can be employed. for instance intramuscular or 
intravenious injection; however, such mutes are less 
practical. The amount to be administered to an animal is 
an amount that is effective in causing a promotion of 
growth, or an improvement in the efficiency of utilixa- 
tion of food, or an improvement in carcass quality of the 
animal, for instance in the form of less fatty tissue and 
unproved leanness. The effective amount to be adminis- 
tered will vary somewhat depending upon the particu- 
lar animal species being treated and the particular active 
ingredient employed, but generally will be from about 1 
to about loo0 parts per milhon @pm> of total daily feed 
intake. Such amount will provide a dosage of about 0.05 
to about 50 mgfkg. A preferred embodiment employs 
about 1 to about 200 ppm, and more preferably from 
about 5 to about 100 ppm. A typical amount of active 
ingredient to be administered to swine will be from 
about 5 to about 40 ppm. For example, when practicing 
the method in animals such as ruminants or swine, the 
compound will be added to the daily feed ration at 
about 5 to about 100 parts per million of the daiIy feed 
EltiOlL 

For oral admi&tration, the active &phenethanola- 
mine is preferabIy admixed with suitable carriers or * 
diluents commonly employed in animal husbandry. 
Animal feedstuffs comprising a &phenethanolamine 
growth promoter as defined herein are provided as a 
further embodiment of this invention. Typical carriers 
and diluents commonly employed in such feedstuffs 
include corn meal, soybean meal, alfalfa meal, rice hulls, 
soybean mill run, cottonseed oil meal, bone meal, 
ground corn, corncob meal, sodium chloride, urea, cane 
molasses and the like. Such carriers promote a uniform 
distriiution of the active ingredient in the finished feed 
ration into which such compositions are added. thereby 
ensuring proper distribution of the active ingredient 
throughout the feed. The feedstuff composition pro- 
vided by the invention will contain about 5 to about 95 
percent by weight of active ingredient, and more typi- 
cally about 10 to about 50 percent by weight As al- 
ready noted, the acid addition salts of the active phene- 
thanolamines are generally preferred for oral adminis- 
tration, and are thus the preferred form of active ingre- 
dient for the feedstuff compositions of the invention. 

While the preferred method for orally admin&ering 
the growth promoters is via the daily feed rations, the 
compounds can be incorporated into salt blocks and 
mineral licks, as well as being added directly to drinking 
water for convenient oral consumption. The com- 
pounds can additionally be formulated with p6lymor- 
phous materials, waxes and the like for long-term con- 
trolled release, and adminineral to an animal as a bolus 
or tablet only as needed to maintain the desired daily 
payout of active ingredient. 

For parenteral administration, the 3-phenethanola- 
mines can be admixed with conventional ctiers such 
as corn oil, sesame oil, carbowax, calcium stearate and 
the Like. Such formulations can be molded into pellets 
and administered as an injection or as a slow-release 
subcutaneous implant. Such administrations can be 
made as often as needed to ensure the proper dosing of 
active ingredient to obtain the desired rate of growth 
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promotion and improvem~t in leanness and feed et& 
ciency. 

While the compounds described herein are effective 
in promoting average daily weight gain and improving 
feed &&my in animals, they ah~ cause observable 5 
impmvement in the quality of the meat pmduced. For 
example, the compounds appear to mobilixe free fatty 
acids from fatty tissue and depress the deposition of fat 
as the animals gain weigh& This reduction of fat is bene- 
ficial since the animal being treated according to the 10 
invention gains weight in the form Of more useable lean 
meat, thereby reducing wte and improving the value 
of the animal thus treated. Also, mature animals that are 

.not subject to additional weight gain can be maintained 
in a desirably lean form by administering a compound as 15 
described herein 

The practice of the present invention is more fully 
illustrated by the following detailed examples. 

EXAMPLE 1 20 
Preparation of dl9@enxyloxy)mandelic acid 

A solution of 5.0 g of dl&hydroxy mandelic acid, 
11.0 g of benxyl chIorIde and 10.0 g of potassium car- 
bonate iu 50 ml of methanol was heated to reflux and _. 
stirred for seventy-two hours. The reaction mixture was u 
cooled to room temperature and diluted with 50 ml of 
water. The aqueous solution was washed twice with 50 
ml portions of benzene, and then was acidified with 
concentrated hydrochloric acid. The aqueous acid solu- 3O 
tion was extracted three times with 50 ml portions of 
ethyl acetate. The organic extracts were combined, 
washed with water and with saturated sodium chloride 
solution and dried. Removal of the solvent by evapora- 
tion under reduced pressure provided 5.7 g of a solid 3+ 
which was then recrystallixed from 300 ml of toluene to 
afford 5.33 g of dl4(benzyloxy)mandelic acid. M.P. 
153’-155’ c. 

Analysis talc. for ClsH14Oc 
Theory: C, 69.76; H, 5.46; 
Found: C, 69.96; H. 5.33. 40 

EXAMPLE 2 
Resolution of dM-(benxyloxy)mandelii acid to 

R( - )-(4-benxyloxy)mandeandelic acid 4s 
To a stirred solution of 185.6 g of dl-4benxyloxy)man- 

dehc acid iu 2500 mI of ethyl acetate at 80’ C was 
added in one portion 43.6 g of R(f)-a-methyIbenzy&- 
mine. The reaction mixture was c00ied to mom temper- 
ature, and the precipitated solid which had fotmed was 50 
cohcted by filtration and washed with fresh ethyl ace- 
tate The solid was recryst3uirtd twice from a solution 
of ninety percent ethanol in water to provide 91.4 g of 
the R(+)-a-methylbenxylaxnine salt of R(-)4(ben- 
xyloxy)mandellc acid. h&P. 2!8.5-209.5’ C. [ab 55 
-38.6’. [a]365 -155.3’ (MeOH) 

Analysis cab. for CuHtsNO4: 
Theory: C, 72.80: H, 6.64; N, 3.69; 
Found: C, 72.9R.H 6.83; N, 3.95. 
To a stirred suspension of 91.4 g of the above-named 60 

salt in 2COO ml of &hyl acetate w& added 150 ml of ten 
percent aqueous hydrochloric acid solution The aque- 
ous acid solution was separated, and the organic layer 
washed with water and dried- Removal of the solvent 
by evaporation under reduced pressure aorded 54.5 g 65 
of R(-)-l-(benxyloxy)mandelic acid, ~.x.~R( -)-2-(4- 
benxyloxyphenyl)-2-hydroxyacetic M.P. 
ISY-161’ C. [a]0 -102.2’; [a]su -410.6’ &sOH) 

6 
Analysis talc. for CtsH1404: 
Theory: C, 69.76; H, 5.46; 
Found: C, 69.67; H, 5.41. 

EXAIMPLE 3 
Preparation of 

dl-I-methyl-3-(4benxyloxyphenyl)propylamine 
A solution of 40.0 g of methyl 2-(4benxyloxyphenyl- 

)ethyl ketone and 160 ml of anhydrous ammonia in 3oO 
ml of ethanol was heated at 75’ C. and stirred for two 
hours After cooling the reaction mixture to room tem- 
perature, 4.0 g of Raney nickel was added in one por- 
tion, and the reaction mixture then was stirred at. C. for 
twelve hours under a hydrogen atmosphere at 300 psi. 
The reaction mixture next was filtered and the fitrate 
was concentrated by evaporation of the solvent under 
reduced pressure tc provide an oil. The oil was dis- 
solved in 120 ml of 3N hydrochloric acid, from which 
the product as a hydrochloride salt precipitated. The 
salt so fanned was collected by filtration and recrystal- 
lized from methanol and toluene to provide 36.2 g of 
dl-I-methyl-3-(4-benxyloxyphenyl)propyla.minium 
chloride. M.P. 195’-197.5’ C. 

EXAMPLE 4 
Resolution of 

dl-1-methyl-3-(4benxyloxyphenyl)propylamine to 
provide 0 

R-(-)-l-methyl-3-(4-benxyloxyphenyl)propyIamine 
A solution of 629.3 g of cU-I-methyl-3-(4benxyloxy- 

phenyl)propylaminium chloride was converted to the 
free amine by reaction with 95 g of sodium hydroxide in 
400 ml of water. The free amine was then dissolved in 
2000 ml of methylene chloride and ad&d to a solution 
of 325 g of D-(-)-mandehc acid in loo0 ml of methanol. 
The mandelic acid salt of the Erec amine precipitated out 
of solution and was recrystalliied three times From 
methanol to provide 322 g of the R-nnmd$ic acid salt of 
R-1-methyl-3-(4-benxyIoxyphenyl)pmpylamine- M.P. 
166167’ C. [alo -3o’, [a]m -119’ (MeOIF). 

The salt so formed was converted to R-I-methyl-3-(4- 
benzyloxyphenyl)propylamine as the free base by renc- 
tion with aqueous sodium hydroxide. 

EXAMPLE 5 
R,R-N-[2+l-Benxyloxyphenyloxyphenyl)-2-hydroxy-Isxoethyl]- 

I-methyl-3-(4-benxyloxyphenyl)propylamine 
A solution of 93.9 g of R-l-methyl-3+-benxyloxy- 

phenyl)pmpylamine in 500 ml of N,Ndimethylforma- 
mide containing 63.0 g of I-hydroxybenxotriaxole and 
104.6 g of R-2+l-benzyloxyphenyl)-2-hydroxyacetic 
acid was cooled to 0’ C. and stirred while a solution of 
83.6 g of N,N’-dicyclohexylcarbodi%mide in 300 ml of 
diiethylformamide was added dmpwise over one 
hour. The reaction mixture was stirred for twelve hours 
at 3’ C. and then was diluted with 10 ml of water, 
stirred for an additional hour, and then cooled to -30’ 
C in an ice-acetone bath. The reaction mixture was 
6ltered to remove dicyclohexylurea, and then the fiI- 
hate was concentrated by evaporation of the solvent 
under reduced pressure. The concentrated solution was 
diluted with ethyl acetate and washed with saturated 
aqueous sodium carbonate solution, with water, with 
300 ml of 1N hydrochloric acid, and again with water. 
The organic layer was d&d and the solvent was re- 
moved by evaporation under reduced pressure to pro- 



vide the product as a white solid The solid was recrys- 
tdliied once from acctonitde and again from methanol 
to provide 159.7 g of RR-N-[2-(6benzyloxyphenyl)-2- 
hydroxy-l-oxocthyl]-I-mcthyI-3-@-benxyIoxyphenyl)- 
propylamine. M.P. 145’-I48’ C. [c]n -15.9’. [a]sss 
-50.1’ (MeoH). 

Analysis talc for CsxH33N04: 
Theory: c n.55; H. 6.71; N. 2.83; 
Found: C, 77.04; Ii, 6.84; N, 2.53. 

EXAMPLE 6 
RR-N+2-(4-BenxyIoxyphenyI)-2-hydroxyethyl]-I- 

methyl346benxyloxyphenyl)pmpYIamine 
To a stirred solution of 10.0 g of R,R-N-[2-(4-ben- 

xyIoxyphenyi)-2-hydxy-l-oxoetbyl]-l-methyl-b@- 
benxyloxyphenyl)propylamine in 500 ml of freshly dii- 
tilled tetrahydrofuran under a nimgen gas atmosphere 

-- was added dropwise over thirty minutes 41 mi of 2 
molar boranedimethy1 sulfide complex in tetrahydrofu- 
ran. The reaction mixture was stirred at 25’ C for 
twenty hours, and then was heated to reflux and stirred 
for an additional three hours. After coohng the reaction 
mixture to 25’ C. and stirring for another eighteen . . a . 
hours, the excess borane was decomposea by tne slow 25 
portion-wise addition of 400 ml of methanol. The sol- 
vent was then removed from the reaction mixture by 
evaporation under reduced pressure to provide the 
product as an oil. The oil so formed was dissolved in 50 
ml of hot methanol, and after concentrating the volume 3o 
to 125 ml, the product began crystallig out of SO~U- 
tion. The crystalline product was collected by filtration 
and recrystaIlixed twice from methanol to provide 6.65 
g of RR-N-[2-(4-benxyIoxyphenyi)-2hydroxyethyl]-I- 
methyl-3-(4-benxyloxyphenyl)propylamine. 
119’-123.5’ C. 

M.P. 35 

The amiue so formed was dissolved in methanol and 
added to a solution of ethereal hydrogen chloride, 
thereby providing 6.49 g of R,R-N~2-(4-bet&oxy- 
phenyl>2-hydroxyethyl]~I-methyl-3-@-benxyloxy- 
phenyl)propyhtminium chloride. UP. 214.5’-216’ C so 

- [U]D - 13.4’. [a]3a -30.2’ (MeOH). 
Analysis talc. for C32H3sNO3cI: 
Theory: C, 74.19; H, 7.00; N, 2.70; Cl, 6.84; 
Found: C, 74.20; H, 6.98: N, 2.65: Cl, 6.63. 45 

EXAMPLE 7 
RR-1-(4-Hydroxyphenyl)-2-[l-methyI-3-@-hydroxy- 

phenyt)propylamino]ethanol hydrochloride, also 
named as 

R&N[2+-Hy&oxyphcyl)-2-hydroxyethyl]-l-meth- N 
yl-3-(4hydroxyphenyl)propylaminium chloride 

A mixhue of 51.6 g of RR-N-[2-@betmyloxy- 
ph~yl)-2-hy~xye~yl]-l-methyl-3-(~~lo~- 
phenyl)propylaminium chloride and 5.0 g of Raney 55 
nickel in 2 fit- of &a&l and 2 liters of ethyl acetate 
was stirred at 25’ C for four and one-half hours under 
a hydrogen atmosphere of 60 psi. The reaction mixture 
was then iiltered to remove the residual hey nickel. 
and the filtrate was concentrated to an oil by evapora- 60 
tion of the soIvent under reduced pressure. and the oil 
was crystallized from fresh ethanol and diethyl ether to 
provide 29.8 g of RR-N-r2-(~hydroxyphenyt)-thy- 
droxyethyll-I-methyl-3-(4-hydroxyphenyl)- 
propylaminium &hide. MP. X76’-176.5’ C. (dec.) 65 
[alo -22.7’. [a]365 -713’ (3.7 mg/d MeOH). 

Analysis c&z. for C~.~H&OJCI: 
Theory: C, 63.99; H, 7.16; N, 4.15; 

Found: C, 63.70; H, 7.26; N, 4.32. 

EXAMPLE 8 
As pointed out above, a preferred embodiment of thii 

invention employs a mixture of all four optical isomers 
of the compound of Example 7. This racemic mixture 
can be prepared by the method described above by 
reaction of dl4(benxoyloxy)mandelic acid with dII- 
methyl-3-(4benxyIoxyphenyl)propyIamine in the pres- 
ence of DCC to give racemic l-(4-benxyloxyphenyl)-2- 
0xo-2-[I-mechyI-3-(4-ben~yloxyphenyl)propyIamino]e- 
tbanol. Reduction of the latter compound and subse- 
quent removal of the benxyl groups provides racemic 
1-(4-hydroxypheny1)-2-[1-methy1-3-(4-hydmxypheny1)- 
propylamino]ethanol. This compound is more prefera- 
bly prepared by the following procedure. 

A solution of 32.5 g. (0.2 m) of methyl 2-(4-hydroxy- 
phenyl)ethyl ketone and 42.6 g. (0.2 m) of I-(4-hydroxy- 
pbenyl)-2-aminoethanol in 380 ml. of ethanol containing 
3.8 g. of five percent palladium on carbon was stirred 
for sixteen hours at 60’ C. under hydrogen at 55 psi. The 
reaction mixture was then tiltered, and the filtrate was 
diluted by addition of 350 ml. of water. The aqueous 
mixture was concentrated to a volume of about 400 ml., 
and then washed with dichloromethane. The aqueous 
mixture was acidified by addition of 50 ml. of cont. 
hydroc.hloric acid. After standing at room temperature 
for two hours, the aqueous acid mixture was faltered and 
the filter cake was washed with 40 ml. of ice water and 
dried at 50’ C. in vacuum to provide 47 g. of l-(4- 
hydroxyphenyl-2[1-methyl-3-(4-hydroxyphenyi)- 
propyiamino]ethanol hydrochloride. M.P. 124’-129’ C. 

Analysis talc. for CIsH24ll03Ch 
Theory: C, 63.99; H, 7.16; N, 4.15; Cl, 10.49. 
Found: C, 63.77; H. 6.80; N, 3.91; CI, 10.68. 
I3C NMR studies demonstrated the product to be 

comprised ofSl% WSS diastereamer and 49% RS,SR 
diastereomer. 

EXAMPLE 9 
l-Phenyl-2-[l-methyl-3-(4-nitrophenyl)propylamino]e- 

than01 
A solution of 5.0 g. (25.9 mM) of 2-amino-l-phenyle- 

than01 and 3.55 g. (25.9 m&f) of methyl 2-(4-nitro- 
phenyI)ethyl ketone in 60 ml. of toluene containing 10 
mg. of para-toluenemlfonic acid was heated at reflux 
for six hours in a flask equipped with a Dean-Stark trap. 
The water that formed during the reaction was re- 
moved via the trap, and then the reaction mixture was 
cooled to mom temperature and concentrated to dry- 
ness by evaporution of the solvent under reduced pres- 
sure. The solid product that remained was dissolved in 
SO ml. of tetrahydmfuran and the solution was heated to 
reflux. A solution of 13.5 ml. of 2N borane-methyl sul- 
fide complex in tetrabydroti was then added drop- 
wise to the reaction mixture, and the mixture was re- 
fluxed for an additional r&ety minutes. After cooling 
the reaotion mixture to room temperature, it was diluted 
by addition of diethyl ether saturated with hydrogen 
chloride. The precipitate that formed was collected by 
filtration and crystalliied from ethanol and diethyl 
ether to glve 3.29 g. of 1-phenyl-2-l l-methyl-3-(4-nitro- 
phenyl)propylamino]ethanoI hydrochIoride. M.P. 
203-213’ C. 

hldysis CdC. for hH23c~203: 
Theory: C, 61.62; H, 6.61; N, 7.98; Cl, 10.11. 
Fouud: C, 61.76; H, 6.62; N, 7.76; Cl. 10.13. 

_ . . 
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EXAMPLE 10 

I-(4-HydroxyphenyI)-2-[I,Idimethyl-3-phenyl- 
propylamino]ethanol 

A solution of 32.6 g. (0.2 m) of l,l- dimethyl-3. 
phenylpropylamine and 22.9 g. (0.1 m) of 2-(4-methoxy- 
phenyl)-2-oxoethyi bromide in 75 ml. of tetrahydrofu- 
ran was heated at mtlux for thirty-six houm. The reac- 
don mixture was then cooled and added to 2 liters of 
diethyl ether. The precipitate was removed by ffitra- 
tion, and the filtrate was acidified with hydrobromic 
acid to give 18.15 g. of l-(4- methoxyphenyl)-l-oxo-2- 
(l.ldimethyl-3-phenylpropy~amino)ethane hydrobro- 
mide. M.P. I74’-178’ C. 

The compound thus formed was dissolved in S5 &. IS 
of glacial acetic acid containing 35 mi. of hydmbromic 
acid, and the solution was heated at reflux for nine 
hours. The solution was then cooled and the solvent 

. was removed by evaporation to provide, following 
crystalkation from ethanol and diethyl ether, 7.8 g. of zo 
l-(~hydroxyphenyl)-l-oxo-2-(l.ldimethyl-3-phenyl- 
propylamino)ethant hydrobromide. M.P. 228’~230’ c 

Catalytic hydrogenation of 5.0 g. of the compound 
f&m above in 44 rd. of ethanol containing 1.25 g. of 
five percent palladium on carbon afforded, following 25 
crystailimtion from acetone and diethyl ether, 23 g. of 
1-(4-hydroxypheny1)-2-(1,1dimethy13-pheny1- 
propylamino)ethanoI hydrobromide. M.P. 168’-170’ C. 

Anafysis c&c. for C19H26BrNO2z 
:_. Theory: C, 60.00; H, 6.89; N, 3.68. 30 

Found: C, 60.28; H. 6.67; N, 3.62. 

EXAMPLE 11 
1-(3-Hydroxyphenyl)-2-[1,1dimethyl-3-(4-fluoro- 

phenyl)propyiamino]ethanol 35 
TO a stirred solution of 67.2 g. (0.22 M) of 2-(3-beu- 

xyloxyphenyl)-2-oxoethyl bromide in 200 ml. of aceto- 
nitrile was added a solution of 54.3 g. (0.20 M) of N-ben- 
xyl-&iimethyl-3-(4-tluorophenyl)propylamine in 600 
ml. of acetonitrile containing 42 ml. (0.22 AMI of d&o- 40 
propylethyhunine. The ret&on mike was &red for 
about six hours at reflux, and then was cooled and 
stored at room temperature for forty-eight hours. The 
reaction mixture was next diluted by addition of aque- 
ous sodium hydroxide, and the organic solvents were 
removed by evaporation under reduced pressure. The 
aqueous al&z&e mixture was extructed with ethyl ace- 
tate, which was then washed with war, dried, and 
concmuated to dryuess to give an oh. The oil was 
dissolved in ethanol and diethyl ether and converted to 
the hydrochloride salt by addition of excess hydrogen 
chloride, The precipitated solid was collected by tiltra- 
tion and recrysUized from ethyl acetate to give 51.3 g. 
of l-(3-benxyloxyphenyWoxo-2-[@+euxyl)-1,~- 
dimethyl-3+fhtorophenyi)propylamiuo]ethane hydro- 
chloride. M-P. 13T-145’ C. 

The compound thus prepared was reduced by reac- 
don with 16 g. of sodium borohydride in ethanol. Isola- 
tion of the product, followed by conversion to the hy- 
drochloride salt and crystahixation from diethyl ether 
afforded 55.0 g. of 1~3-buuyloxyphenyl)-2-[(N-ben- 
zyl)-l,l-dlnethy1-3-(enuorophcnyI)propyl]e- 
than01 hydrochloride. UP. 186.5’-191’ C. . 

A solution of 10.0 g. of the product thus produced in 
200 ml. of ethanol containing 3.0 g. of Raney Nickel 
was shaken for two hours at 25’ C. under hydrogen at 
44 psi. The reaction mixture was then fdtered. and the 
solvent was removed from the fdtrate by evaporation 

45 

so 

55 

60 

65 

under reduced pressure to give a white solid. The solid 
was t&rated with ethyl acetate and air dried to pro. 
vide 5.9 g. of l-(3-hydroxyphenyl)2-[l,IdimethyI-3-(4- 
fluorophenyI)propylamino]ethanol hydrochloride. 
M.P. 196.5’-198.5’ C. 

Analysis talc. for Cl9H&lFNO:: 
.Theory: C. 64.49; H, 7.12; N. 3.96; CI. 10.02. 
Found: C, 64.29; H, 6.97; N, 4.06; Cl, 9.89. 

EXAlMPLE I2 
I-@Hydroxyphenyl)-2-r 1, I dimethyl-3-(4aminow 

bonylphenyl)propyla.mino]ethanol 
A suspension of 10.0 g. (50 mM) of 1, Idimethyf-3+- 

aminocarbonylphenyl)propyhtmine and IS.0 g. (50 mM) 
of I-(4-benxyloxyphenyl)-I-oxoethyl bromide in loo0 
ml. of acetonitrile containing 32.0 g. (0.3 M) of sodium 
carbonate and 100 ml. of water was stirred for one hour 
at 25” C. The precipitate that formed was collected by 
filtration. washed with water and with diethyl ether, 
and air dried to provide 8.0 g. of I-@-benxyloxyphenyl). 
l-oxo-2-[IJdiiethyi-3(4+minocarbonyIphenyl)- 
propylamino]ethane. M.P. W-187’ C. This product 
was converted to the hydrochloride salt by reaction 
with hydrogen chloride in diethyi ether. M.P. 
219’-224” C. 

The compound thus prepared was reacted with so- 
dium borohydride in methanol to provide, followin% 
conversion to the hydrochloride salt and crystallization 
from methanol and diethyl ether, 5.8 g. of l-(4-ben- 
ryloxyphenyl)-2-[l,Idimethyl-3-(4-aminocarbonyl- 
phenyl)propylamino]ethanol hydrochloride. UP. 
141’~!43’ c. 

Rcsction of the above compound with hydrogen in 
the presence of Raney Nickel effected cleavage of the 
hydroxy protecting group to afford, folIowing crystalli- 
zation of the hydrochloride salt, 1.3 g. of I-(4-aminocar- 
bonylphenyl)propylamiuo]ethanoI hydrochloride. M-P. 
185’C. (dec.) 

,b&‘SiS CdC. for Cs&,C~NtCs: 
Theory: C, 63.40; H, 7.18; N, 7.39; Cl, 9.36. 
Found: C, 63.26; H, 7.01; N, 7.45; Cl, 9.42. 
The compounds of Examples 13 and 14 were pre- 

pared by the general procedure of Example 12. 

EXAMPLE 13 
1-(2-Fluoropheny1)-2-[1,1-dimethy1-3-(4aminocarbonyi- 

phenyl)propylamino]ethanol hydrochioride 
M.P. 227’-230’ C. 

EXAMPLE 14 
1-(3-Hydroxyphenyl)-2-[1,ldiiethyl-3-(4-hydroxyphe- 

nyl) propylamino]ethanol hydrobromide 
M.P. 16I’-165’ C. 

EXAMPLE 15 
1-Phenyl-2-[I-methyl-3-(4-methylsulfonylphenyl)- 

propylamino]ethanoI hydrochloride 
Methyl t-(4-methylthiophenyl)ethyl ketone was oxi- 

dixed by reaction with m-chloroperbenxoic acid to give 
methyl 2-(-I-methylsulfonylphenyl)ethyl ketone. A solu- 
tion of 6.73 g. of 2-amino-1-phenylethanol and 11.10 g. 
of methyl 2-(4-merhyisuifonyIphmyl)cthyl ketone in 
500 ml. of toluene containing 200 mg. of p-tOluencsul- 
fonic acid was heated at reflux for twenty-four hours. 
The reaction mixture was c001ed and the solvent was 

. 
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removed by evaporation t&ive the Schiff base l-phe- 
nyl-2~l-m~yl-3-(~me~y~~fonyIphenyl~ 
propylimino]ethanol. The SchifTbasc thus prepared was 
reacted with 3.7 g. of sodium bornhydride in 500 ml. of 
ethano1 at 0’ C. for sixteen hours. The reaction mixture 
was diluted by addition of SO ttd. of acetone and 20 ml. 
of 3N hydrochloric acid The mixture was concentrated 
to an oil by evaporation of the solvent. The oil crystal- 
tired upon standing at room temperature. RecrystaUiza- 
tion of the product from 200 ml. of hot ethanol afforded 
8.96 g (48% yield) of l-phenyl-2-[1-methyl-3-(4methyI- 
sulfonylphenyl)propyiamino]ethano~ hydrochloride. 
M.P. IW-170’ c. 

Analysis cab. for CtgHt&lNOsS: 
Theory: C, 59.44; H. 6.83; N. 3.65; Cl. 9.23; 
S, 8.35. 
Found: C. 59.28; H, 6.57; N, 3.70; CL 9.36; 
S, 8.11. 

.- 
EXAMPLE 16 

Premix for Chickens 
20 

tngredimcc 

I+-bydroxypbenyI)-Z-(1.1- 
diicthyI-3-phcnyipropYlamiwi- 
echmol suainace 
Gmuod Coca 
sodium alloridc 

% by weight 

2s 25 

74 
I 
100 

30 

EXAMPLE 17 
Premix for ruminants 

35 

% by w&&c 

30 

60 40 
IO - 

ml 

EXAMPLE 18 45 

Premix for Swine 

The above ingrediits arc blended to uniformity to 
provide a dry Sowable premix that can be admixed with 
a typical anin& fe& ration at a rate to provide about 20 
ppm of active ingredient in the final feed ratio& For 6. 
example, the premix can be added to the foRowing 
swine grower ration for convenient Oral administration 

of the &phenethano~e to swine. 

% byWei@c lbzrron 6s 

76.70 1534 
19.35 187 

UCAMI’LE 19 

Feed Ration for Lambs 

PWZIU lbw-f 

61.00 IUO.0 
cmlcobs 
AIfalfa Mml, dehydrated 
soybean ail meal 
Urco feed g&e 
Makes, cam 
Diieiom phorptmte 
salt 
CaIciw carbonate 
fi-aoe minurl pmmix’ 
Viramin~+Dj~ 
Vimmio E Pm& 
l-(4-Hydmxyphenyl~2~1.1- 
dimethyl-3+enylpmpylamiwpykmino)- 
crhanal 

2o.m 
5.40 
B.co 
0.50 
3.w 
0.43 
0.30 
0.14 
0.03 
0.10 
0.10 
1.w 

CO.0 
108.0 
X0.0 

10.0 
60.0 

c 

t; 

Iii 
20 
2.0 

20.0 

aad2ao%dncasaiD2dfur 

The compounds to be employed in the method of this 
invention have demonstrated effacacy in animal tests 
designed to establish beneficial nutritional effects. hi 
one test designed to show tipolytic activity, normal 
swins either barrows or gilts, were employed to arm- 
lyze the effect of compounds on blood glucose, insub 

and non-mkriiied fatty acids (NEFA). 
Test a&&s were maintained in metabolism crates, 

and following a period of adaptation, catheters were 
placed in their femoral veins Prior to administration of 
the test compounds, aU animals were fasted for a period 
of forty hours. Such Gusting causes an elevation of 
NEFA’s in the blood. On the day of the test, alI animals 
were fed a normal feed ration, and one group of animais 
wae held as controIs while another group of animals 
received a test compound. The test compounds were 
administered at 200 mc&Jcg intravenously, or orally at 
1 mg/kg. Blood samples were taken from each animal 
immediately prior to treatment and then at one hour 
intervals for a period of six hours following treatment. 
The blood plasma was analyzed for glucose, insulin and 
NEFA content 

When the fasted pigs were fed the normal feed ration 
without a test compound, the NEFA levels in the blood 

_.- 

___. . 
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drop dramatically and bed 10~. A &p&e- 
14 

thanolamine cu defied hucin caused either an elevation 
on day 10, and feed consumption was measured by 

in NEFA’s, or inhibited the drop in NEFA’s. Blood 
recording aJl feed issued and any remaining feed on day 

levels of giucose and insulin were ~SO elevated with the 
10. The results of two series of this 10 day test for sev- 

8-phenetbanolamines. 
aal /3-phenethanolamines are given in Table II. In the 

S 
The following Table presents the hpolytic activity of 

Table, the cob.u~ labelled “ADG” is the avenge daily 

severaI preferred B-phenethanoIamineS when evaluated 
weight gain in pounds; “AJX” is the average daily feed 

according to the test described above. The results are 
consumption (in pounds) by the test animals; and F/G is 

averages of several tests. 
the feed eficiency calculared as ADF divided by ADG. 

,TABLE I IO 
Lipolydc Activity (hxcace in NEFA’r) 

9bhcnx.e 
%iBCtUSC 
in NEFA’s 

RL Rt R3 R4 R’ over coauO1 convol 

131 9 
445 48 

31 
12 141 25 

18 
68 40 

199 7 
84 25 

249 
1458 2 30 

A ten day in vivo study WBS employed to determine 
the effect of &pheneth’anolamines on feed efficiency 
and rate of growth. In these Studies, bartows and gilts 35 
weighing approximateiy 60 kg wae maintained in indi- 
vidual pens. Each treatment was replicated six times in 
randomly assigned animals. with each test animal form- 
ing an experimental unit. A group of control animals 
received a normal ~winc grower feed ration comprising 40 
the foilowing ingredients: 

% by weight 

76.10 
19.35 

:ii 

E 

4s 

TABLE II 
Growth Promotion and Feed Efkimc 

R’ 
dose 

R2 R’ R’ ppm ADG ADF F/G 

Exua+mmt I 
COtlClUl 1.M) 4.7 2.98 

H ?I ON 20 2.19 5.0 2.33 
H H No2 20 1.78 4.22 237 

contml 1.34 4.16 3.22 

gzl 
H CHJ H 20 1.60 4.26 2.66 
H CH3 F 20 1.52 4.n 3.01 

The &phenethanolamines tc be empIoyed in th: 
method of this invention can be administered in combi- 
nation with other compounds known to have a benefx- 
cial effect uuon animahr. Tvuical comoounds to be co- 

. . adrmmsWed with the &~henethan&mines include 
antibiotics, for example any of the tetracychnes, tylosin, 
peniciUins, cephalosporins, polyetber antibiotics, giyco- 
peptideS, orthosomycins and related compounds com- 
monly adainistered to swine, poultry, ruminants and 
the Iike. A preferred combination to be employed in the 
present method is au antiiiotic Such as tyiosin or a tetra- 
cycline, together with l-(4-hydroxyphenyi)-2+meth- 
yl-3-(4-hydru~henyl)propyhunino]ethanoL Such 
combinarions will comprise the respective components 
in a ratio of about 1 to about 2 parts by weight of p- 
phenethanolmnine and about 1 to about 10 parts by 
weight of the partner component. 

In a typical treatment, I-@-hydroxyphenyi)2-[I- 
methyl-3-(4-hydroxyphenyi)propyhunino]ethanol was 
evaluated in a 42day study employing finishing swine. 
Each treatment was repiicated four times, with three * . swine vlumin pcemix 0.65 

Vii~prcml.3MUSP~ 
Metllionlnc Hydmxy analogue, 93% :: 

50 pigs pa replication. AU treatments inciudeo a nonazu 

Sdtima pccmix 0.0s feed diet plus tylo~in at 40 g/r. The animals were tested 
Ezi- for growth performance and feed etliciency enhance- 

ment. Carcass quality was determined by analysis for fat 
and muscliag. The results of the study are given in 

The test animals received the same feed ration pius the 55 Table JB. Both &phenethanolam.ine treatments re- 
test compound. All animals received feed and water ad 
libirum. All animais were weighed on day 1 and again 

suited in improved growth performance and carwmes 
with less fit and more muscle. 

TABLE m 
Gcowrh Pmmodon Feed Efficiency 

and Caruu Ow.lii 
B ~hawthanolamin~ . 

conMl’ 2og-r chzge 40 grr 
% 

-se 
1.94 207 (6.7) 2.0s (5.7) 
6.28 463 Q.6) 6.64 

. 3.24 3.20 f-l.3 3.24 
217.0 223.0 (1.8) 
154.6 (3.4) 
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TABLE III-continued 

Growth Promodon. Feed Efkkacy 
md cytac Gunlhy 

B-c.hmcthano*min$ 
% 

15 
The data reported in Table III firrther demonstrates 

that the &phenethanolamines desctibed herein promote 
growth, improve feed efftciency and improve leaness. 

In a sin&r study conducted over a 61 day period, a 
group of control animals received a normaI daily feed 20 
ration with no additive. Another group of animals re- 
ceived the feed ration plus tylosin at 40 g/r, while 
another group received the feed radon plus I-(4- 
hydroxyphenyl)-t[ l-me~yi-3-(~hydro~henyl)- 
propylamino]ethanoI hydrochloride (compound A) at 2~ 
20 g/r. A final group of ftihing swine reCeiVed the 
feed ration plus the combination of 40 g/T of tylosin 
and 20 g/l? of the phenethanolamine. The results of this 
trial are given in Table IV. 

TABLE IV 30 

Tylodn + 
Control Tylodn A A 

ADG I.63 1.64 1.36 ADF 5.64 5.77 5.10 :z 
F/G 3.46 3.51 3.n 3.59 35 

As in the previous study, both phenethanolamine 
treatments resulted in tzamses with less fat and more 
muscle. It should also be noted that the estimated 
amount of carcass muscle produced with the Tylosin 
+Atreatmentwassimilartothatptiucedinthecon- 
tml and the Tylosin treatment alone- This result wss 
achieved, however, with less feed consumptkn than 
either the control or the Tylosin treatments. 

Additional studies have been carried out to danon- 
state the anabok effect of /3-phenethanolamines in 
swine. The effect of the compounds on nitrogen reten- 
tion in finkhing bamows was detemined. Nitrogen 
retention is the difference between nitrogen intake and 
nitrogen excreted. Increawd nitrogen retention ia 
known to be associated with increased anabolic activity, 
resulting in improved carcass muscling and leanness. 

In a typical study, barrows WCighhg about 172 
$unds (78 Kg) were orally adanidtemd valious doses 

I-(~hydro~h~yi~2-[l~e~yl-~~hy~~- 
phenyl)pmpykmino]ethanol hydrochloride (Com- 
pound A). AII animals received water and a constant 
amount of normal swine feed ration. The results of this 
study are presented in Table V. and show that all @- 

phenethanolamine treatments improved nitrogen reten- 
tion compared to controls. 

TABLE V 
Nitrosen Retention 

AoinuLc pa Nitrogen Retinal 
Trextnluit U”ttflCtX* V&Y) 
COnvOl 6 21x) 
hqmnd A (5 g/-l-) 
Cnm~~und A (IO @TJ : iii 
CompoundA(20dD 3 25.0 

As pointed out above, the method of this invention 
can be practiced with individual isomers of P-phene- 
tbanohmines or with mixtures of isomers and diastereo- 
mers. In a study to determine the effect on weight gain 
and feed effkxcy of various mixtures of diastereomers, 
barrows initially weighing about 177 pounds were fed a 
normal swine diet plus a &phenethanoiamine at 20 g/T 
of feedstuK Fach treatment was replicated in twelve 
individually fed animals. The results are presented in 
Table VI and show that growth performance was im- 
proved by both &phenethanohuuine treatments with 
very little change in feed intake. 

TABLE VI 
Average Avenge 

Daily DRY 
l-XUrment Fed ohs) Grin@=) 
awsnl s.89 1.58 
I-(~h~xypharyi~2~l~yl-~ s.94 215 
(4-hydroxyph.zuy0pmpybminolethanol 
hydmchIaridc 
s7.5% RRSS 
42SA RS.SR 
1~Chydmxyphenyl)-2~l-m~yl-3~~ 
hydmxyphmyl)pmpybmino]ethxnol 
hYdrochlOride 
47% RRS 
S3% RSSR 

5.86 1.95 

The data in Table VI demonstrates that the method of 
improving feed effkency and pmmotiig growth can be 
practiced with any desired mixture of &phenethanola- 
mine optical isomers 

The efficacy of the &phenethanolamincs described 
herein also has been demonstrated in poultry. In a typi- 
cal study, bmilers that were twenty-one days old were 
administered an oral dosing of a 8-phenethanolamine in 
their normal daiIy feed ration. Ah animals received the 
following broiler finisher ration; 

Ioavxkms %bYWeight DWT 

Ground ydlow corn 66.40 1328.ca 
Animal-~eablC fat 1.53 30.60 
Corn Glut. meal (60%) 4.m 
soybcxn mal (*a%) 19.19 32% 
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contbud TABLE VIII 
Mdi-- % by weighr Ibta Gmvrth P~~~ITXWICC of Zamb, 
F~aeal-mmhdm 2SO Dcoe ADG AOF 
Dical&mphosphatc 1.01 2: Treatment (ppm) Gb-9 flbr) F/G 
F&ICC maMy&. Jaw 5 
Gmund limatone t: 16.60 

conrml 0.414 3.68 as9 

salt 0.30 600 
Compound A 4i 0.418 3.61 a64 

vimmin Premix’ 0.50 IO.00 
Compound A 110 0.472 3.57 7.56 

Tlacc miDal prcmixz al0 
Methionine Hyd. And au 3f: 
Lysine Ha 0.29 5.80 IO We ciaixm 

m.al 2cm.00 1. A method for promoting the gmwth of swine com- 

‘Vlunriop~praids~mdriuminA9a)ICUol~D,.c0a~d 
prising administering to the animal a growth promoting 

vi~i.E.a7~d~h10mmsolsboQlc’10mealnvis*mgof amount of a compound having the formula 
pa,uo~~4,ogdribdLvia IOOmcSofvitdaB~~ lOO~~dbiwh,,,,j 
l2.7lngafctbox~pekgofcDmpkurecd 
~Tncc~psmLprovida7smgof~pasc.m=goC~25mgafimD 15 - 
and I mgofhdinepcrkgofwmpklefeed. 

-#- 

YH 
CH' - 

HO 
Test animals received with the above ration varying / 

CHCH3NXCHCH~CH~ 

doses of l-(~hydroxyphenyl)-t-[l-methyl-E(ehydmx- 
-0 \ 

OH 

- . 
nhdlpropy~ole~~~~ hyd~~o~de (cm- 20 
pound A). Each treatment was repkated sixteen times, 

or 8n gcid addition salt thueot. 

andtbetestwas terminated when the an&Is reached 
2. A method for improving the ekiency of feed 

fifty-six days of age. The aniuuL3 were analyzed for 
utilization by swine comprising administering to swine 

weight gain and feed ef&iency. The reanlts of this test 
an effective amount of a compound of the formula 

in broilers is p-ted in Table VII as mean weight 25 
gainandmeanfeedtogainratios. 

TABLE VII 

TZItlBCnt 00~~ (g/I-) grants 96 impmVcmcnt- Fe&/Gain Ratio from co&7l 
contmi 1473 0 2336 0 
t3mpound A 
CompoundA .i 

IS.SS 7.6 i.9 
1613 9.5 1.6 

thqoundA 40 1550 5.2 2.312 1.0 
CompoundA SO 1669 13.3 2221 4.9 

I-\ OH ah I-\ 

40 
. ,:-. . . 

The results of this study demonstrate that the & 45 
phenethanoiamines descriied herein are eff+ive in 
pmmoting growth and improving feed efkiency in 
POUW. 

The compounds of the invention slso have demon- 
strated efficacy in rumtrants. Forty-eight crossbred 50 
wether iambs were employed in a test deJigned to show 
the effects of Compound A (I-@-hydroxyphenyl)2+ 
methyI-~~hy~~hyi~mpY~o~~ol hy- 
drochloride) at varying doses. Sixteen animals were 
held a~ controls, while sixtteh Pace&d 40 ppm of corn- 
pound A, and another sixteen rrceived 80 ppm of Com- 
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pound A. W animal recehed a normal daiIy feed m- 
tion and water ad libitum. Average daity weight gain 
and average daily feed CanSUmption after twenty-eight 
days is given below in TabIe VEX. The data demon- 60 
straw that a &phenethanoIamine as defmed herein is 
effective in promoting growth and improving fetd et& 
ciency in rllmhants. 
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or an acid addition salt thereof. 
3. The method of claim I employing RR-N-@-@- 

hy&o~h~yl~2-hy~~e~yl~-l-m~yl-3~~ 
hydmxyphenyl)propykmine, or an acid addition salt 
thereof. 

4. The method of cIaim 2 employing R&N-2-(4- 
hydroxuphuryI)-2-hydmxyethyl]-1-mahyl-R,R-N-[~~ 
hydroxyphenyI)pmpyIamine, or an acid addition salt 
thereof. 

5. The method of &i.m 1 employing Ng2-(4-hydrox- 
yp~ylt-2-hydtoxyethyrl-l~e~yi-~~hy&oxy- 
phenyl)pmpylamine hydr00hlotide. 

6. The method of&m 2 employing N-li-(ehydrox- 
yphenyl)-2-hydroxyethyll-l-m~y~-~~h~ox~ 
phenyl)propylamine hydro&oridc 

7. The method of claim 3 empioying R&N-&(4- 
hydroxrphmyr)-2-hydroxyethyI1-l-methyl-3i~ 
hydroxyphenyI)pmpyiamine hydrochlcridc 

8. The method of claim 4 employing R,R-N-[2-(4- 
hydroxyphenyl)-2-hydroxyethylj-1-methyl-344 
hydroxyphenyl)propylamine hydrochloride. 
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